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Frenkel excitons in organic materials normally possess high binding energy (37) and large oscillator strength. These excitons are highly stable even at room temperature. We calculated the exciton binding energy by using an accurate approach (E b =IP-EA-E ex ) with considering polarizable effect (38) . Here, we optimized the geometrical structures of neutral molecule in the ground and first excited states, as well as those of the cation and anion molecules, and obtained their total electronic energies at b3lyp/6-31+g(d) level in the framework of the polarizable continuum model. The ionization potential (IP, IP= E(cation) -E(neutral)), electron affinity (EA, EA=E(anion)-E(neutral)), and the lowest adiabatic excitation energy of BPEA crystal were achieved as 5402 meV, 2630 meV, and 2120 meV, respectively, resulting in an exciton binding energy in solid state of 652 meV. Because this binding energy is much larger than kT (30 meV) at room temperature, the excitons in BPEA nanowire should be stable with large diffusion length.
section S2. Preparation and structural characterization of BPEA nanowires
The molecular structure of BPEA is shown in fig. S1 . The planar molecules can be arranged tightly in a packed crystal structure with an intermolecular distance of as short as 3.37 Å (Fig.   1A) , resulting in the strong exciton-photon coupling and large coherent exciton diffusion length (39, 40) . Therefore, the choice of BPEA for constructing the nanostructures will ensure the efficient electrically controlled exciton diffusion to realize asymmetric optical out-coupling.
The BPEA nanowires were fabricated by a physical vapor transport technique. Pure BPEA powder (Sigma Aldrich) was heated to its sublimation temperature in an argon flow (99.999% purity, 100 s.c.c.m.) in a quartz tube oven. The Si/SiO 2 substrates were placed at the downstream side of the flowing argon for product collection. The diameter ratio and the length of the BPEA wires can be tuned by altering the preparation conditions. Longer wires can be obtained by slowing down the cooling rate, and the diameter increases at increasing evaporation temperatures. 
section S3. Formation of EPs in the BPEA nanowires
The defect-free structure of the crystal nanowires ensures high photon confinement, leading to an excellent waveguide properties (28). PL images in Fig. 1C and fig. S8A indicate that the wires absorbed the excitation light and propagate the PL emission toward the wire tips (41, 42) . Optical signals were measured from the tip of a wire by accurately shifting the excitation laser spots ( fig. S8B ). As shown in fig. S8C , the PL intensity decays exponentially at shorter wavelengths but much slower at longer wavelengths with respect to the propagation distance.
In addition, the imaginary part of the complex refractive index (Im (n)) reveals strong dispersion, and the energy-wavevector dispersion is distinct from the purely photonic modes, which clearly indicate the formation of EPs upon the excitation. The solid lines show the results of numerical calculations for the strong coupling between excitons and photons, resulting in avoided crossing at the exciton resonance.
fig. S8. Formation of EPs
To verify the EP propagation, we studied the dispersion relation of the complex refractive index (43, 44) . First, the imaginary part of the refractive index (Im (n)) was determined from the decay of guided PL intensity shown in fig. S8C . It was calculated with the equation (27), where I 0 is the PL intensity at the excited spot, ω is the frequency of the light, X is the propagation distance, and c is the speed of light. The relationship between Im (n) and photon energy is plotted in fig. S8D from the optical loss versus propagation distance in fig. S8C .
Secondly, the energy-wavevector dispersion along the direction of wire axis was determined from the resonant modes in the BPEA Fabry-Pérot (FP) type resonator cavity. Here we selected a wire of ~7 μm in length (shorter than that for the asymmetric transport measurements) because the shorter wire favors the back and forth travel of photons to form the cavity modes. Figure S8E shows the emission spectrum collected from the tip of the wire under the excitation of a 351 nm laser beam. A series of PL peaks from the FP modulation in the outcoupled spectrum can be used to construct the energy-wavevector dispersion of the propagating mode by placing these peaks at integer multiples of π/L in the wavevector space (in fig. S8F ). The experimental data points were analyzed with a coupled oscillator model taking into account the coupling between the exciton and the photon. The polariton states resulting from the exciton-photon interaction can be expressed as
where k is the in-plane wave vector, E U (k) is the energy of the upper polariton state, and E L (k)
is the one of the low polariton state, E ex is the energy of the exciton, E ph is the energy of the photon, and △ is an energy related to the interaction between the photon and the exciton. The directional light propagation under the external electric field can be well illustrated by the asymmetric distribution of the exciton density and the density gradient, which can be obtained by solving the diffusion equation.
In a uniform electric field, the one-dimensional steady state exciton diffusion equation can be written as (2) where D is the diffusion constant, v is the drift velocity that is determined by the force generated by the interaction potential, τ is the exciton lifetime, η is the quantum efficiency of , 0
Using the boundary conditions n(z)=0 at infinity (|z| > diffusion length), as well as 
section S6. Electric effect on the passively waveguided light
The electric effect on the passively guided light is illustrated in fig. S12 , which indicates that the propagated photons have no response to the electric field, and confirms that the photon transport asymmetry is based on the response of the excitonic portion of the EPs. From the absorption spectrum of the BPEA nanowires shown in fig. S12A , we can see that the wire cannot be excited by the 635 nm light. Therefore, the incident light should be passively guided in BPEA wire without the formation of excitons, or exciton polaritons. Figure S12B demonstrates a very stable out-coupling of the light signal at around of 635 nm (the broadening of the laser wavelength was caused by the scattering) upon the electric field of different strengths, which verifies that the propagated photons do not response to the electric field, and confirms that the asymmetric photon transport in this work is based on the response of the excitonic portion of the EPs. Figure S13 displays the spatial relationship between the BPEA molecular transition dipole moment and the growth direction of the BPEA nanowire. The projection of the molecular transition dipole has an angle of 45° to the long wire axis. To further clarify the direction of the transition dipole in the BPEA nanowires, we measured the polarization angle dependent PL spectra as shown in fig. S14 . Generally, the specific molecular orientation in organic crystals results in a strong polarization dependent absorption (48, 49) . Moreover, the PL intensity is at its maximum when the linearly polarized laser is parallel to the dipole moment of the emissive molecule (i.e., long molecular axis) and at its minimum when the linearly polarized laser is perpendicular to the dipole moment (50). The maximum and minimum values of the PL intensity occur at the polarization angle (γ) of 45° and 135°, respectively. This is a direct consequence of the polarization-dependent absorption, suggesting that the molecular transition dipole leans at an angle of 45° to the preferential growth direction of the nanowires (35). Therefore, the photon transport symmetry in the wires can be effectively tuned by changing the angle (α) between the applied electric field and the wire axis, as is demonstrated in the main text. Moreover, the maximum projection of electric field strength on the direction of excitons occurs when the field direction is parallel to the exciton direction, i.e. when the field is applied with an angle (α) of 45°. Silicon Photodetector
